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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device having 
high reliability in the electrical connections of a mounting board with 
bump electrodes. 

SOLUTION: In a region ACT, 56 metal balls 106 which are connected 
with the bonding pads of an SRAM(static random access memory) chip 
101 and the bonding pads of a FLASH memory chip 102 are formed, for 
example in a grid pattern. The metal balls 106 are located with P, for 
example 0.8 mm pitches. The metal balls 106 are not provided at the four 
corners of the grid pattern and the central area equivalent to four metal 
balls. The structure that the metal balls 106 are not provided at the four 
corners of the grid pattern is determined based on the result of the 
temperature cycle test that abrupt changes in ambient temperature are 
repeated after mounting a semiconductor device 1 on a mounting board 
via the bump electrodes of the metal balls 106 and the shock test which 
provides an established shock. 
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[0 0 4 7 ] 3e>fcl, JiiSLfc&#>5^ >i/A7 H 
£0D^>t^ >ifAy F^E* 1 0 5fCJ:0^mM 

BBP«<hBllP»<!:<0P«?l£E»l 0 5^2*/^->-> 

^tH**i'5fcE«anT^a. 

[0 0 4 8] fit, *>7V>^A° 7 FTA0-TA 
2 2 tt, fn^tlSRAMf7^1 0 1 <DT H U-^fl^ 
AO -A 2 2lC#j£Lfctf >5V KK*»Sft 
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So mmz, *>fV>^7FTA0-TA2 2tl 
tft^ftFLASH^^'Jfy^lO 2^7 Kl/XfS^- 
AO -A 2 2K#j6Lfc#>'r>r >^7W Ki:»l»sn 

l/X{f^-A0-A2 2 it^^:, ^tUSittl 2 8M 

[0 0 4 9] *>rV>^A°7HTDQ0-TD 
Q15tt, fll^nSRAMfy^l 0 l©f-^«f 
DQO-DQ 1 5 fc***U&3H>r-f >^/W KlCtttt 

£ns„ [wi«f^ *>tV>^a 7 ktdqo-tdq 

1 5tt, fnfnFLASH^t'J^^^l O2 0f- 
^fl^DQO-DQl 5fC#jSLfc^>xV K 

[0 0 5 0 ] FLASH/ : EUf7^102^T-^I 
mt, f-^iWQ O-DQ 1 5 O 1 6 

THJ l/^(^^4A^^T-^ls^DQ 0 -DQ 
1 5 1 6 tfy hHJ;fcife?K #>5^ > y ifXy FTC I 
Of{C#LT TLJ u^jvom^^^-^^t^—^m^r 

DQ0~DQ 7©8 fcfy bltitl tfcZo 

[0 0 5 1] miR\~* SRAMf7^10'lOf-*« 
#tt, t-^S^DQ 0-DQ 1 5 © 1 6 If y 
^JAa*>f>f KTC I O s (:»LT 

1 5CD 1 6 \fy hffi^Ji^O, ^>x-f >ifrty KTC 

^DQ0-DQ7«)8t'7 hitiatfc*. 

[0 0 5 2] ^>r>f >^A e 7 FTCE f BCH FL 
ASH^^Ufy^l 0 2 Xjl/fc-f Sj6>tV *fe 

-:/;PKT**<0*teftfr3«*CEB f*«MSn 
So *>T^>^Ay HTCEf Bl: TLj W 

^;i/CO{f-^-CE f B^4x.§i, FLASH^^'Jfy 
yi0 2^^il/i&l»o #>^>^/iy 
KTCEfBicTHj KWfifCE f B£^AS 
FLASH^ : 6'Jfy^l0 2HT>ft-^tft 

So 

[0 0 5 3 ] ^>o-V >tf/*y FTCE 1 s BlCte, S 
RAMf 7 7°1 0 1 ^-f^-^KC-TS^^^-fe-yjl/ 

^-rs^cDis^^frofi-^CE i s Bmsns. m 

*>r^>yA°7FTCEl sBC TLj 
©fi^CE 1 s B£#AS£, SRAMf7 7°10 1« 
-f*-^tft5. *>fV>^A°7KTCEl 
s-BfC THJ 1/^fl-^CEl sB^X.^>i, SR 
AMfy^l 0 lBr-ffe-^ftS. 
[0 0 5 4] ^>f>f >^A°7 KTCE 2 s SR 

AMf7^i o i 4-— ^;nc-rs*^^-fe— ^UiC 
-r **><oR)eftff3«^cE2 smsn^p 

te\ *>fV/^7FTCE2sC THJ L/^;i/0Dfg 
^CE 2 s £^ASch, SRAMfy^l0 1tt<*- 



TLj U^;i/C0{t-^CE 2 s £^-X-S£, SRAMf 7 
Xl 0 lttTVt-7V^^^)o 

[0 0 5 5] *>r^>^A B 7 FTOEBCIt FLA 
SH^ : EUf77°l 0 0-DQ1 5 . 

«*ff3«#OEB#*#i»Sft*. WAH #>5V> 
^7FTOEBC TLJ U^;i/<£{f-^0 E B £^x_S 
t, FLASH^^iJf 7^1 0 2©r-^®§ DQ0 
-DQ1 5©a*tt^*-^t&S. ^>o-V 
>^7FTOEBC THj ^jKDMfOEBS4A' 
Si, FLASH^t'Jf 7^1 0 2(Dr-^(i^DQ 
0~DQ l ScDtti^^T-V-tr-^^i^So 
[0 0 5 6] *>tV >^7 FTWEBCH SRA 
M?7^10 IStfFL ASH*^E'J3^yX 1 0 2 (C^ 

*>f^>yA7FTLBBW*>fV 
>^A7FTUBB(:lt r-^i^DQ 0-DQ 1 5 
Tfi/H F^f-J^S^DQ 0 - DQ 7 t±W 
F©T-mDQ8-DQl 5 (h^ttTffiffit^)^ 

tmmi b b i^^A^ $ ns . 

[0 0 5 7] tf>T^ >{fKy FTV s s £/K>t^ > 
^A°7FTVSSI:H SRAMf7^10 1SOTL 
ASH/ : EU5 1 77 o 10 2 W^SSVS S 

ns 0 ^>r^>W7FTVccfi:it flash 

^^'Jf77 0 l 0 2W§llVCC«$n§c 
#>5V >{frty KTVCCstB, S-jRAMfy^l 

0 iwit§fgvcc«i^n^ 

[0 0 5 8] ^>rV>W7FTNCCH SRAM 
f7^10 lWFLASH^ ; EUf77 4 l 0 2 (C^f 
S#^^tg («*&**±, :r*h) ©fi^A*3 

>T^>^7FTRESETBICH S RAM^7 ~? 

1 0 lRtfFLASH^^U^y^l 0 2tC^TSUir 
yhflWXAStlS. «Atf, D1r*y Ffl^£ l~Lj 
l/WAA$tl5t, SRAMf7^10lSOTL 
ASH^tUfy^l'O 2 l:Uty h***^D»J»ffcS 

nso 

[0 0 5 9] ^>X>T >W7FTRY • RYBtCte, 
F L ASH^t'Jf 77°1 0 2^6> FLASH^t'J. 
^7^10 2^g^7';i/=fUXAlbf^*fTt I ^5^€:^ 

mr5RY«RYBffl^HjAsn^ 

ii^S&ttJBSI&fP*, R Y • R Y BfH^Hi TOJ T'tti 
^J$n, e»7;i/rfUXAftf^«f»*, RY-RYBfl 

^tt rij Tffi^/^nso 

[0 0 6 0] ^>fV>^A 4 7FTSACH SRAM 
f 7 y 1 0 1. 07 F Si1.5c SRAMf 

(MWW^C IOsfcckOftflW) * 7HI/XWtLT 
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0 lfflTKI/Xi^AA^nS. SRAMf'^lO 

1 ©AttS^rtU 6 t*7 h«fi£T'figffl$tl?.«^r. 

[0 0 6 1 ] £fc. g|8C^$n-55>K 2 0 9, 
#-;H0 6fflEfl;J:0> FLASH^tUf y^l 
0 2©m«§CVc c fjirFiSRA'Mf-y/l 0 1 ©Hill 
Vcc s«ft^aiTESLTfeO, ->X^A^ 
IfELASH^tiJf^^l 0 2 iSRAMf-^l 

0 1 1 ommv c c z&mnm^tgwi-t %> z\t^^$,^ 

[0 0 6 2 ] @8IC^$n57>K2 0 9. ^ 

I*-JH0 6fflEll;iD. SRAMf'^lOl.ffl 
A-f h^D®*.©^ (CIOs) *t, tlVc c sS 

Wx-Hml-* THj l/^;k' TtS^*»WORD (16t'7 

T-A(^c7)SfiC4o^T. SfC 5 tSSs^B 5 ££"&tfA 

^£©mius^£f.§:w\ m^izmMmm (v c c) & 

4A5CtT, WORD ( 1 6 t*y h) FitSf 

[0 0 6 3] 0 8 tC^£tt-2>7> H 2 0 

9, #®^-;H 0 6<73SBS(CJ;D> FLASH/^'J 
5 : y^l0 2fflr-3'ifDQ15t > SRAM^-y^ 

1 0 1 ©fr-^ig^S A^jfitgLTBHfSL. m*m&*- 
V7\ FLASH^t'Jf-^yi 0 2, SRAMfy^ 

©SKfC&^T. SfE 7 tiSfF 8 <h£"atfA£S© 

^;usr-^x.^cii-e. m^m&^v-y. flashy? 

Ufy^l 0 2, SRAMf'^l 0 1 %mz8 H y h 
[0064] friz, 0 9 tcrSJgiM 2 )lM&>RZfffimt& 

mzmi*z&tt i o o (0 1 ) ^ffiroieii/^— 

0 tTf^y-Ji-V (g*;f©Kffi©:£T©A>^*# 
-;P$rifi?iJ(r^bTmo?tWo5ttl^SS§) £ffi*/£U Xh 
l/X£-^;L£:&{C, gttfflKffiW^TWA^'tf-JP© 
«§U^tg£E©5tlS£fT 5. 
[0 0 6 5] #?PJ3©-*&&^<il£g]®£#BSL 

AMf 7 T'RtfF LASH^t'Jf 7 ^(C J: 0 t£BJ3 Lfc 

*». m<Dmm<D¥mwj-yy**m^z>z.£%\£$iz>. 
[0066] *fc, *f6Bj©#^^ei«A*>^ms 



©«j&te> ¥mW^y7*Xy-yW-flz, M®.<D^y 
7>* l§|-a«± t' Eg $ tlT 7 >A y T - V\\L $ tlfc CD 
1 ©A"> ^ttfC^ L Tffl H £ Z. t fe ffi* 

«, 1 IS O^mW-^ y 7°© V >H y dr— V\t £ *l?fc©# 
iftgf 1 ©A^yffl K» btffl US r <k t>to*-g>„ 
[0 0 6 7] S'SK, 
>7^H©$/£tt, IWlOOlCPCBSfflUfc*^ 

tz, m 2 c*-r#j»#si«fflc&jR#-;i' 1 o 6 *m.n 

-f, 5> K2 0 9 [I^SS«±CD@2^tCIgtte>nrcA> 
^«*SiHA*>^fg*Mt5LGA (Land 
-Grid-Array) (CM LT&imHtC/fl £ t fc 
tH**.' 7>F2 0 9^iMIlfflai 

[0 0 6 8] 

^Bjt.fcntf, mmmtx.zfffimt£i: 

^;e<jfcSif^$n-5A>^— ;i/$:i5eu^t^ ttcj; 
i^tisx h i/xci c:sfe^«(c lag $n^c 4 

[0 0 6 9] #3SlJliH«fctltf, *i»ftglfflffl 

[0070] *5§H^cj;n«. m®ACTpaz&m#— 
ju&fej-i&mz&mis. <p#:®m&£:4miz&m#-)i< 

tgjn$-&2.^<i:fj:<. Sfc, 5>r I IB©i2«l»*2 2|c£t 
> KIB«)E»*S^&<-t*Ci:3ft«-C**«)Tf, EM© 

tcctn«, t,^c-f?»{c^-;u©* : £ii^ > -r-i;^<. « 

[0 0 7 1 ] ®^ACTJ:Dn«tcS^^-JI/& 
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[0 0 7 2 ] £<=>tc£fc, *5SMfcJ:*atf. ifftW*^ 

[0 0 7 3 ] ^6tC. ffiftOT^fl^-y^fBIIT-Si: 

<> *8t«aTS, &«sP-;KE>» (naSttJH^ 
ft) £<£$cT^, /'W^r-^roifcfflftl&B&jk-C**. C 

immommtzmwi 

mi] *&w<D-mMtemiz < j:z¥mfrmmi ©i*j 

SB©tf$i§£;*"r8l£:0Ta&5. 
[0 2] Ell (D^mfc&WiZ&tfZ&tt&PCBtL 

[0 3] 0 1W¥®ft:^g{C*5lt-5S«S:T— ^<tb 

[0 4] Bl©*i#8ill:6W54I#-;H0 



[0 5] ilO^iftSU Ki3tt5&J?i#-;H 0 

[0 6] B 1 (Of 1 l:* fTS^I*-)!/ 1 0 

[0 7] i l c^iftgi i l;l>^5^S^-;i' l o 
6©E5U©ffi©#l£^~¥##SB©H®0"e&-5. 
[08] ^M-JH0 6i, SRAM?7^10 1 

2©#>^ >y/^ KtosafiasaiHfiis^ 
[09] *asw®A>y*«ii?*-r*^ M/At»* 

[010] S»fl£S«CiStt*-' , ?>^ p *«OE 

[*^©Ui9i] 

10 0 

10 1 SRAM^y^ 

1 0 2 FLASH^^&Uf'^ 

1 0 3. 1 0 4 ^>^^ >^''7-f 

10 5 Eiit ' 

10 6 ^s^— ;u 

1 0 7 WjfcSMB 

2 0 0 P CB 
2 0 2 fflaffi 

2 0 3 fflffiagft: 

2 0 7, 2 0 8' m&ffitt . 

2 0 9 7-f5>K 

3 0 0 5^-7* 
3 0 4 

3 0 5, 3 0 6 Jg^-g|5« 



[0 2] 



[0 3] 
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